Purpose: To assess the impact of childhood epilepsy on social transitioning outcomes for young people with epilepsy (YPWE) living in Tanzania, and to explore influences on these outcomes. Methods: At six years from baseline, we followed up 84 YPWE and 79 age-sex-and village-matched controls recruited into a case-control study of childhood epilepsy in rural northern Tanzania. Data were collected from interviews with young people and their carers using a structured questionnaire. Perceived stigma was evaluated using the Kilifi Stigma Score and functional disability using the Barthel Index (BI). The effects of age, gender, functional disability and stigma on selected markers of social transitioning (education, employment and relationships) were estimated using multivariable modelling. Results: Fewer YPWE than controls were in an intimate relationship (42.3% vs. 76.9%) or in education or paid employment (33.3% vs. 91.1%) and they reported elevated perceived stigma scores (27.4% vs. 3.8%). Among YPWE, a positive education or employment outcome was predicted by a lower seizure frequency (adjusted OR 3.79) and a higher BI score (adj. OR 12.12); a positive relationship outcome was predicted by a higher BI score (adj. OR 45.86) and being male (adj. OR 8.55). Conclusion: YPWE were more likely to experience adverse employment, educational and relationship outcomes in the transition to adult life than controls, with the greatest disadvantage experienced by females, those with greater functional disability and those with poorer seizure control. Markers of social transitioning should be included in any prospective evaluation of interventions designed to support these groups.
Introduction
Epilepsy is one of the most common childhood neurological disorders affecting 33 million children, 85% of whom live in low and middle-income countries (LMICs) [1, 2] . The prevalence of epilepsy in sub-Saharan Africa (SSA) is estimated at 9.39 per 1000, compared to 5.8 per 1000 in Europe [3] . The reasons for the higher prevalence in SSA include suboptimal ante-and perinatal care, the high burden of infectious diseases affecting the central nervous system, and traumatic head injury [4] . The problem is compounded by the absence of universal access to antiepileptic drugs (AEDs) [5, 6] .
In many parts of SSA, epilepsy is a highly stigmatised condition. The aetiology is often thought to be supernatural and the misconception that it is contagious is prevalent [7, 8] . The resulting stigma, especially in rural areas, continues into adulthood and so the rates of marriage and employment are significantly lower amongst people with epilepsy (PWE) compared to the general population [9, 10] .
Stigma can be separated into two distinct but related concepts: enacted stigma refers to acts of discrimination against the person, performed solely because of their condition, whereas perceived stigma is the stigma that a person feels that they experience and their anticipation of discrimination [11] . Recent research suggests that perceived stigma may have at least as important an effect on health outcomes as enacted stigma [12] . Very high levels of perceived stigma associated with epilepsy have been reported in Ethiopia (81%), Benin (69%) and in adults in Tanzania [13] [14] [15] . The Kilifi Stigma Scale (KSS), which can be used to quantify the perceived stigma experienced by PWE, has been validated for use in SSA [16] .
PWE are also known to have a higher level of functional disability than their background populations [17] . The Barthel Index (BI) is a commonly used tool to assess functionality by scoring the ability of the subject to complete everyday activities [18] .
Both stigma and the disability associated with epilepsy are likely to influence the social transition from childhood to adulthood. Successful social transitioning is often defined in terms of social and economic outcomes [19] and despite the fact that in resource-poor settings seizure remission can be achieved in up to 75% of people with epilepsy, given access to adequate treatment and follow-up, around half of all PWE remain disadvantaged in terms of social outcomes [20] .
We compared social (relationship status and marriage expectations) and economic (educational achievement and initiation into vocation/employment) outcomes in adolescents with and without epilepsy living in rural Tanzania and examined associations between perceived stigma and disability on these outcomes.
Methods
This study was part of the long-term follow-up of a cohort of YPWE living in the Hai district of northern Tanzania, which was initially recruited in 2009 and 2010 [21] . We employed both crosssectional and case-control designs.
Setting
Tanzania is one of the world's poorest countries, with 46.6% of the population living on less than $1.90 a day (2011 Purchasing Power Parity) [22] . The rural Hai district is located in the north of the country, on the southern side of Mount Kilimanjaro, where the vast majority of the population is engaged in subsistence farming. Cash crops including coffee and tomatoes are also grown to generate additional income. Part of the district was established as a health and demographic surveillance site in the early 1990s [23] and each village has at least one enumerator, who is responsible for collecting census data and liaising with the community with regards to on-going research.
Government-funded healthcare in the district is provided by village dispensaries, one health center and one district hospital. There are also numerous private and church-run dispensaries and a Lutheran mission hospital as well as a large tertiary referral hospital where neurology services are available.
In Tanzania, children start primary school at the age of seven and leave at fourteen. At this stage, they must take an entrance exam to go on to secondary school where they undertake a further four years of education and graduate at 18 years of age. Primary education is 'free, compulsory and universal' whereas secondary education often incurs fees [24] .
Baseline data collection
Children aged six to 14 years (inclusive) with active epilepsy were initially identified in 2009 during a door-to-door prevalence study [25] . A total of 112 children with epilepsy were diagnosed by a paediatrician with a special interest in neurology (KB) using criteria recommended by the International League Against Epilepsy (ILAE) [26] . One hundred and thirteen controls without epilepsy were simultaneously recruited from the background population. For pragmatic reasons pair-wise matching of cases with controls was not attempted, although controls were frequency-matched by age, sex and village to ensure that the groups were broadly comparable.
2.3. Six-year follow-up
Study variables
Demographic data were collected for YPWE and controls, and disease-specific data (e.g. AED use, seizure frequency, last seizure) were collected for YPWE. All study participants aged over 15 years were asked about their relationship status and whether they anticipated getting married and having a family. Participants younger than 15 years were excluded from this outcome measure as local health-care workers advised us that asking about relationships in this group would be culturally insensitive (16 YPWE (19.0%) and 19 controls (24.1%) were younger than 15 years). Those who were not currently in a relationship but thought it likely that they would get married in the future were classed as "expecting to get married".
Participants were classified as 'currently at school', 'completed secondary school', 'never started' or 'did not complete secondary school'. The reasons for not starting or completing secondary school were coded as: epilepsy-related, financial hardship, poor academic performance or due to marriage or employment. For those who had left school, information was gathered on their current occupational status. To answer these study variables, JG, SS, WG and RW composed questions based on prior experience of working in this population and designed them to be simple and unambiguous.
Functional disability was measured using the Barthel Index (BI), a tool which assesses functional independence in ten activities of daily living [18] . The BI is quick to complete, can be answered by the primary carer, and is disease and culturally non-specific, making it a useful tool for comparisons with disability levels worldwide. It has been previously used in SSA, including within the Hai population [27] [28] [29] . One minor modification was necessary for use in Hai: since almost all buildings are single-storey the ability to climb stairs was replaced with the ability to walk up a steep hill. For analysis, scores were divided into groups by severity of impairment: no/mild (19) (20) , moderate (15) (16) (17) (18) and severe (<15) functional disability [30] .
Perceived stigma was measured using the Kilifi Stigma Scale (KSS) [16] . The scale has 15 items, scored as 'not at all' (scored 0), 'sometimes' (scored 1) and 'always' (scored 2). A higher score suggests a greater level of perceived stigma. The scale has been validated and shown to have high internal consistency (a = 0.91) and test-retest reliability (r = 0.92). Internal consistency scores did not change whether a PWE or their caregiver answered the questions [16] . We were advised by local health workers that asking the KSS questions to those younger than 15 would be culturally inappropriate.
The final questionnaire included the questions developed by the authors followed by the modified BI and KSS.
Assessments
From March to May 2015 YPWE and controls from the baseline study, now mostly in adolescence, were followed up by SS and JG, assisted by AM and ES, who also acted as translators. Data were gathered by means of a structured questionnaire delivered in an interview format. The questionnaire was piloted with five participants: after having completed the questionnaire, the subject (and their carer or parent if present) were asked if they thought the questions were clear and unambiguous and if they found any questions insensitive. The initial results and responses were then discussed by JG, SS, AM, ES and RW and any necessary modifications were made.
The questionnaire was administered to each young person and their carer, or to the carer only if the young person was at school or away. Any subjects aged under the age of 15 were only interviewed in the presence of either a parent or guardian. The questionnaires were administered either in a local health facility or in the study participant's home. If the YPWE could not be found, an explanation was sought from the village enumerators (e.g. had they moved away for marriage or employment or had they died) and repeat attempts were made to visit those still believed to be resident in the village wherever possible.
Statistical analysis
Statistical analyses were performed using SPSS Statistics version 21 (IBM Corporation, Armonk, NY, USA). Any subjects from the baseline study that were not traced were assumed to be lost to follow up at random and not to have introduced any systematic bias. Cases and controls were compared as groups rather than by pairwise matching.
For the purposes of our analysis, outcomes related to relationships and marriage expectations were dichotomised into those currently in a relationship (married or having a current boyfriend/ girlfriend) or with expectations they would get married, and those who were not in a relationship and did not expect to get married (hereafter labelled good and poor relationship outcomes respectively). Employment and education data were dichotomised into those currently at school, in higher education, in vocational training or in part-time or full-time paid employment, and those who were not in any form of education, unemployed or involved in unpaid work, which was typically agricultural work or housework within the family (hereafter labelled good and poor employment outcomes respectively). For univariable and multivariable analyses age was treated as a continuous variable although its distribution was non-normal and so it was summarised in terms of the median and interquartile range (IQR). For ease of interpretation, and in view of the relatively low positive response rate to any of the assessments, all other variables were also dichotomised. Seizure frequency was split into more than monthly or less than monthly. Given the low levels of stigma and functional disability within the YPWE, these variables were both split into those with some level of disability or stigma and those without. Multivariable binary logistic regression models were constructed using a backwards stepwise elimination strategy, with model validation via assessment of residuals. Odds ratios (ORs) were assessed using twotailed significance tests, with probabilities of 5% or less being considered good evidence of association. Ninety-five percent confidence intervals (CIs) for ORs were calculated based on the assumptions of the binomial distribution. Subjects and their parents and/or guardians were given written and verbal information in Swahili before being asked for their consent to participate. Written consent was asked at recruitment both for participation in the initial study and this follow up. Verbal consent was asked again before this follow-up.
Results
At six-year follow-up, 84 (75.0%) of the original 112 children with epilepsy and 79 (69.9%) of the 113 controls and/or their primary carers were located and consented to answer the questionnaire. Of the 84 questionnaires completed for YPWE, 14 (16.7%) were with the YPWE alone, 25 (28.8%) were with both the YPWE and the primary carer together and 45 (53.6%) were with only the primary carer. Of the 26 YPWE not seen, five (19.2%) had died, 11 (42.3%) had moved outside the study area and 10 (38.5%) could not be traced. Two subjects denied ever having had epilepsy and were not interviewed.
For control questionnaires, 23 (29.1%) were with the young person alone, eight (10.1%) were with both the YPWE and the primary carer together and 48 (60.8%) were with only the primary carer. Of the 33 controls not seen 14 (42.4%) had moved outside the study area, 17 (51.5%) could not be traced and two (6.0%) declined to consent to follow up. One control had developed epilepsy after the initial recruitment and was not interviewed.
There was no significant difference in KSS scores between those answered by YPWE and those answered by their carers in cases (U = 469.0, z = 0.155, p = 0.877) or controls (U = 342.0, z = 1.230, p = 0.219).
Comparison of YPWE and controls
The characteristics of epilepsy cases and controls are compared in Table 1 . Cases and controls were well matched for age and sex. As compared to controls YPWE had higher indices of functional disability (U = 2330.5, z = À4.954, p < 0.001); experienced greater levels of perceived stigma (U = 1235.5, z = À4.275, p < 0.001); were less likely to be in a relationship or have marriage expectations 
Social transitioning
In multivariable regression the odds of a positive employment or educational outcome was predicted by a lower seizure frequency (3.79 (1.33-10.82) p = 0.013) and a higher BI score (12.12 (1.47-99.90) p = 0.020) while the odds of being in or expecting to be in an intimate relationship was predicted by a higher BI (45.86 (4.83-435.48) p = 0.001) and being male (8.55 (2.43-30.01) p = 0.001). Among those with epilepsy there was a significant association between social and economic outcomes (x 2 (1) = 8.785, p = 0.003). (Table 2 ).
Discussion
To the best of our knowledge, this is the first study from SSA to consider the impact of epilepsy on the social transition from childhood to adulthood. We found that YPWE had significantly poorer social and economic outcomes than did controls during this transition and that among YPWE female gender, functional disability, and higher levels of perceived stigma all had a negative effect on this transition.
Gender and relationships
In Tanzania, as in much of SSA, the belief that epilepsy is heritable is prevalent [31] and this belief is thought to be a significant factor in the reduced marriage prospects of YPWE. In this study, the negative impact of epilepsy on relationship prospects was greater in females than males. An earlier study of social attitudes towards epilepsy in a rural Tanzanian community reported a prevalent opinion that women with epilepsy are unable to properly care for their children, cook on a fire or fetch water [32] . In Tanzanian communities the decision to marry is almost invariably male-led, and these perceptions about women with epilepsy are likely to make them less desirable as spouses and hence reduce their marriage prospects.
Disability
The relatively low level of engagement in education, employment or vocational training in YPWE compared to controls is likely to reflect, in part, problems arising from behavioural problems, and physical or learning disabilities, which we have previously investigated in the same cohort [33] . Functional disability was also a predictor of poor social and economic outcomes, although this must be interpreted cautiously as functional disability often arises from or has a common aetiology to seizures.
Stigma
In many regions of SSA, superstitious beliefs about epilepsy are prevalent as is the misconception that epilepsy is congtagious [3, [34] [35] . The embarrassment of having a seizure in public may cause those with epilepsy to withdraw from social activities, resulting in increasing isolation and the development of relatively few relationships [36] . YPWE overall reported significantly higher levels of perceived stigma as compared to control subjects, which supports previous research from SSA [12, 37] . Nevertheless, levels of perceived stigma were relatively low in YPWE, when compared to these studies. One reason for this may be that the majority of Table 1 Characteristics of YPWE and controls (N.B. All values are n (%) other than age (median, IQR, range) questionnaires in the present study were completed with relatives of the epilepsy cases, rather than the YPWE themselves. This may have resulted in under-reporting of perceived stigma since relatives may be less aware of the perceptions of stigma felt by YPWE. Relatives may also be more likely to give what they think are socially acceptable answers [38] . Furthermore, as part of the original epilepsy prevalence study, education sessions were held within communities and the YPWE subsequently had regular contact with healthcare workers [4, 39] . The normalising effect of this activity on attitudes towards epilepsy in the wider community may be reflected in the lower levels of perceived stigma reported by YPWE living in Hai. This would be consistent with experience from elsewhere [40] .
Seizure frequency
We have previously shown a relationship between good seizure control and access to education [33] . The association between more frequent seizures and poorer economic outcomes shown here would tend to support these findings. However, this finding is in part likely to reflect the fact that those who have the most severe underlying brain disease are those most likely to have frequent seizures, and the loss of function associated with such damage will not be normalised by seizure freedom.
Limitations
Relatively few of the questionnaires were conducted with the YPWE or control (45.5% of YPWE and 39.2% of controls). This may have biased responses with regard to stigma and relationship status. The possible effect of this on reported perceived stigma is discussed above. Adolescents may not admit to being in a relationship if their carer is present, and in situations where the questionnaire was only conducted with the relatives they may not be aware either of the individual's current relationship status or their desire for a future relationship, thus possibly underreporting and hence overestimating the negative effect of epilepsy on relationship status. With regards to economic outcomes, we classified those individuals whose main employment was domestic duties or agricultural work on the family smallholding as having poor economic outcomes, when in fact this may be a good outcome for many people in this setting.
The majority of YPWE (72.6%) reported no or mild disability (see Table 1 ), and the width of the confidence intervals for the associations between this measure and economic and social transitioning outcomes is therefore a reflection of data sparsity within the regression model. Although achieving statistical significance, extrapolation from these results must therefore be made with caution.
With regards to measuring stigma, while the original study suggests that answers provided by caregivers on behalf of PWE retain validity [16] , it is also possible that people in this community are less willing to discuss their place in society with an outsider. This may have biased our findings to a degree, as although in the interviews a local enumerator was present, so too was a healthworker who was local to Hai but not to the specific village, along with either JG or SR.
Summary and conclusions
The social outlook for YPWE in rural Tanzania is poorer than for their peers who do not have epilepsy. Educational participation levels, rates of initiation into employment and expectations of marriage are all lower than the background population. The groups which are the most disadvantaged with regards to markers of social transitioning are females, those with a higher level of functional disability and those with poorer seizure control. When designing interventions to support YPWE, the accuracy of any prospective evaluations will therefore be maximised by including markers of social transitioning.
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